In this study, 14 quantitative traits were evaluated, divided into five distinct categories, related to the plants, leaves, flowers, fruits and seeds of seven Mallow accessions belonging to the NUSEC/UFAM germplasm collection. With the characteristics measured, the genetic variability of the accessions was evaluated, aiming at the genetic improvement of the culture. Through the analysis of variance, it was possible to assemble and propose the 14 agronomic descriptors, being that with the application of the clustering method (UPGMA), which generated a dendrogram of dissimilarity, it was possible to divide the seven genotypes into two distinct phenotypic groups, and their subgroups. The study showed that there is a great divergence between the accesses and the recommendation for the crossover is between the accesses ANÃ/MAC, ANÃ/MAQ and PIN/BER. The high heritability observed for the characters analyzed suggests the phenotypic value as a reliable measure for selection of the genotypes studied.
Introduction
The mallow (Urena lobata L.), which is a textile plant of great economic importance in the Amazon region, presents similar fibers to the jute plant (Corchorus capsularis L.). The species has been extensively cultivated in the region since the 1970s by riverine farmers in a family farming system (Noda, 2010) .
Despite the great economic and social importance that the culture represents for the region, no conclusive study were reported in the literature on the genetic diversity of this species; these informations are extremely important for the implementation of programs for the conservation and pre-improvement of this crop, mainly related to the production of seeds in the State of Amazonas. It is known that one of the main bottlenecks in the production of fiber is the seed, since all the production of this input comes from the State of Pará, and does not supply the needs of the mallow farmers in Amazonas (Bentes et al., 2017) . one of the dissimilarity measures most used to quantify the divergence between accesses (Carneiro and Regazzi, 2014) .
In view of the above, it was necessary to characterize mallow accesses, originating from the municipalities of Anamã, Anori, Beruri, Caapiranga, Manacapuru, Manaquiri and Parintins, through a collection of ex situ germplasm in the solid ground area, agronomic descriptors for species. The information generated in this study made it possible to select the parents who will enable the formation of segregating populations for the selection of genotypes favorable to obtaining new cultivars, which can be used by the local producers in the production of seeds, enabling a sustainable agriculture in the region.
Method
The experiment was developed at the Experimental Farm of the Federal University of Amazonas, located at Km 38 of Highway BR-174-AM. We evaluated seven accessions of mallow collected in the municipalities (Anamã, Anori, Beruri, Caapiranga, Manacapuru, Manaquiri and Parintins) of greater relevance, as regards the production of mallow fiber in State of Amazonas (AM) ( Table 1 ). The collection belongs to the Nucleus of Socioeconomics-NUSEC/UFAM-Brazil. To obtain the seedlings, sowing was carried out in polyethylene bags in the dimensions of 15 × 16 cm. All treatments germinated on the third day after planting. The seedlings were monitored in the nursery of the Olericulture Sector of Experimental Farm, with daily irrigations (twice a day), and submitted to the acclimation process for a period of eight days before transplantation to the definitive site.
Field planting was carried out at 45 days after emergence of the seedlings in spacing of five meters between rows and three meters between plants. The treatments were placed in rows, with two plants per pit, with thinning occurring after establishment of the plants in the field, leaving only one plant per pit. After the transplant, was managed the management with weeds, using manual brushcutters for the control of invasive plants.
The trial was conducted on a farmland that had been fallow for over a year, classified as Yellow Latosol. No correction or soil fertilization was performed. The experimental design was in randomized blocks, with seven treatments (accessions) and four replications containing eight plants per plot.
For the agronomic characterization, 140 plants were selected in the experimental area, considering five plants per plot. The observations and data collection were carried out weekly until the production and collection of the seeds.
The characterization of the accessions was made using the descriptors of the cotton plant (Gassypium L.), a species of the same botanical family and with a characteristic similar to the mallow plant. These descriptors were defined by the MAPA (Ministry of Agriculture, Livestock and Supply), according to UPOV (International Union for the Protection of New Plant Varieties), being the minimum required for characterization of the cotton, being adapted to the mallow plant according to with the characteristics of the species.
The evaluated characteristics were height of the plant (PH), measure taken from the base to the apex of the main stem; diameter of the stem (SD), performed at 5 cm above the ground; canopy diameter (CL), performed between the rows. Regarding the leaf: length of the limbus (LLE), measure taken from the base to the apex of the leaf blade; width of the limbus (WL), held in the widest part of the leaf blade; length of the petiole (LP1), from the apex to the base of the leaf. Flower: length of the petal (LP2), from the base to the apex of the petal; width of the petal (WP), on the broadest part of the petal; length of the bracts (LB), measured from the base to the apex of the bract; width of the bract (WB), held in the widest part of the bract. Fruit: fruit diameter (FD); length of the peduncle (LPE), from the apex to the base of the fruit. Seed: length of the seed (LS), from the base to the apex of the seed; width of the seed (WS) at the widest part of the seed.
Statistical Analysis
The means were analyzed by the Scott and Knott criterion (Scott & Knott, 1974) at 1% and 5% probability using the Genes Software (Cruz, 2013) . In order to visualize the genetic differentiation between accessions, a dendrogram was created by UPGMA (Unweighted Pair Group Method using Arithmetical Averages) with the aid of the R-Development Core Team (2018) . The analysis of divergence between the treatments was obtained through the genetic distance of Mahalanobis.
Results and Discussion

Genetic Variability of Accessions
The analysis of variance revealed significant differences (p ≤ 0.01 and p ≤ 0.05) among the mallow accessions studied for the agronomic characteristics (Table 2) , indicating the presence of genetic variability among the accessions tested. The exception was the characteristic crown length (CL), which did not present significant differences between the genotypes. Note. ns not significant, ** significant at 1%, * significant at 5% probability respectively by test F.
The coefficient of variation for all the characteristics was below 20%, indicating that there was little environmental influence and a more effective experimental precision on the expression of these characters. Table  3 shows the mean of the characters, compared by the Scott-Knott test (p ≤ 0.05). This analysis allowed the formation of classes according to the characters analyzed. Note. Means followed by the same letter, in each column, belong to the same group according to the Scott and Knott grouping criterion, at 5% probability.
The characterization for the descriptor plant height (PH) was the most diverse, presenting values between 1.90 m (ANÃ) and 3.15 m (MAC), forming three classes (Table 3) . Intermediate values were observed in the MAQ (2.21 m), ANR (2.27 m), BER (2.49 m), PIN (2.66 m) and CAA (2.70 m) approaches. It was possible to classify plants as tall, medium and low.
Bentes, Pereira, Mendes, Castro, and Cunha (2017) analyzed the spacing to produce mallow seeds, with material from the municipality of Capitão Poço, Pará, Brazil. They observed that, among the three treatments analyzed, the plants had a mean height of 2.27 m (T1: 1 m × 1 m), 2.22 m (T2: 1.5 m × 0.5 m) and 2.19 m (T3: 1 m × 0.5 m), not being significant. This result is similar to those found in ANR and MAQ, however, the other accesses analyzed presented different values, highlighting the existing variability for this characteristic.
Plant height can be a very important feature depending on the selection point of view. The mallow is a shrub that reaches up to four meters high (Joly, 2002) . According to Bentes et al. (2017) , because it results in higher productivity, the indicated spacing for mallow seed production is 1.5 × 0.5 m, in which the average height of the plants was 2.22 m. The accessions of this present study presented phenotypes of short stature, similar to those observed by Bentes et al. (2017) . Plant height is one of the characteristics well worked in the improvement of species of agronomic interest, since; the selection of genotypes with smaller size facilitates both the cultural treatments, as well as the harvesting operation.
The stem diameter characteristic (SD) presented little variation and averages of 6.84 cm (BER) at 8.50 cm (PIN), forming only two classes (Table 3) . Intermediate values were observed in ANÃ (7.04 cm), ANR (7.09 cm), CAA (7.51 cm), MAQ (7.35 cm) and MAC (8.16 cm) accessions. With the data obtained through the evaluation, a classification was proposed in larger diameter and smaller diameter. The values observed in the accessions were well above the 3.05 cm diameter value found by Bentes et al. (2017) in plants spaced 1 m × 1 m. This behavior can be explained by the lower plant density in the present study.
The methodology adopted in this study contributed to the greater development of SD in all the accessions evaluated, since this characteristic is directly related to the spacing between plants, the larger the spacing the greater its development. The strategy adopted, facilitated the management of the plants in the progress of the evaluations.
jas.ccsenet.org Journal of Agricultural Science Vol. 11, No. 11; 2019 For the characteristic crown length (CL), the analysis of variance showed no genetic variability between the accessions (Table 2) . Laviola, Bhering, Mendonça, Rosada, and Albrecht (2011) , characterizing accessions of jatropha, perennial species such as mallow, verified little variation for this character, discarding and recommending new assessments, once, genotypes were in the initial evaluation phase. Studies of the contribution of characters to diversity are important to select characteristics that discriminate the accessions and also to discard others, which contribute little to the discrimination of genotypes . Based on the results, the CL variable was discarded and future evaluations were carried out to better discriminate this characteristic.
In the characteristics of petiole length (LP1), leaf length (LLE) and leaf width (WL), there was a significant difference between the accessions. The WL characteristic presented a greater variation between the PIN (11.03 cm) and ANÃ (7.63 cm) accessions, forming four distinct classes. The evaluation of this characteristic allowed classification in narrow, medium and wide leaves. The variation for the LLE characteristic occurred in the PIN (12.09 cm) and ANÃ (6.98 cm) accessions, forming three classes, characterized as long, medium and short leaves. The variation for the evaluated characteristics occurred in the same PIN and ANÃ accessions, where the highest and the lowest values were observed, respectively. For characterization of the leaf, the characteristic that presented the smallest variation was LP1, formed only two classes. The variation occurred in MAC (10.45 cm) and ANÃ (4.66 cm). Although this trait presented only two classes, a new arrangement was made, including the intermediate classification to facilitate the application of the descriptor in the field. Through the new provision, the LP1 was classified in short, medium and long.
The LP1 is a feature closely related to LLE and WL, being evident during the evaluations, since the accessions with smaller and larger values in length and leaf width, presented the same characteristics for petiole lengths. In general, the characteristics related to the aerial part of the plant, revealed high genetic variability among the studied accessions. LP1, even with little variation, has been shown to be a good distinguishing feature of field genotypes. In the MAC and PIN accessions, plants with good characteristics in leaf area and good aeration were observed, provided by the stretching of the petioles. This characteristic was evaluated by Álves (2014) Regarding the flower characterization, the variation for the LP2 characteristic was observed in the MAQ (1.75 cm), BER and CAA accessions (1.72 cm); and PIN (1.55 cm), ANÃ and MAC (1.59 cm); and the intermediates in the access ANR (1.65 cm), forming three classes. Through the observation of the data, it was proposed the classification for this characteristic in short, medium and long petals.
In the characteristic petal width (PW) the highest variation was observed, ANR (0.90 cm) and ANÃ (0.64 cm) and PIN (0.65 cm). The intermediate values were observed between CAA (0.70 cm), MAC (0.73 cm); BER (0.77 cm); and MAQ (0.83 cm) forming five classes. By the occurrence of the high variation, it was necessary to form a new arrangement, classified in narrow, medium and wide petals.
In the characteristic bracts length (LB) the observed variation occurred in the ANÃ (7.33 mm), PIN (7.23 mm), ANR (7.08 mm), MAC (6.98 mm), BER (6.97 mm); and CAA (6.12 mm), and the intermediate in the MAQ access (6.57 mm), forming three classes. Short, medium and long bracts were the suggested classification for this descriptor. As for the characteristic width of the bracts (WB), three classes were formed. The variation occurred between CAA (2.05 mm) and MAQ (1.93 mm); and PIN (1.35 mm), MAC (1.39 mm), ANÃ (1.43 mm) and BER (1.48 mm); the intermediary was the ANR access (1.78 mm). The classification was described in narrow, medium and wide bracts.
The length and width of the bracts stood out as to the morphological variation within the collection. The accessions that evidenced this characteristic were, ANÃ, BER, MAC and PIN, with long and narrow bracts and the accessions CAA and MAQ, with short and wide bracts. This characteristic was introduced in the characterization process because it is of easy observation when the flowers are closed.
For fruit diameter (FD) the variation between the PIN (7.89 mm) and BER (7.44 mm), ANR (7.45 mm) and ANÃ (7.53 mm) accessions was verified; and the intermediates in the MAQ (7.74 mm), MAC (7.70 mm), CAA (7.65 mm) accessions. Through observation it was possible to classify this character in small, medium and large fruits.
In relation to this characteristic, larger diameters were found in the PIN access, this data is similar to that described by Kissmann and Groth (2000) , where it reports that the mallow plant presents globally shaped fruits and with eight to nine millimeters in diameter, framing in the classification of large fruits. This is one of the characteristics related to the production, so in breeding programs of the species, is sought for plants with larger fruits that will facilitate the harvest and the beneficiation process.
Peak length (LP1) assessments in the genotypes showed that there is great variability for the character, which varies between MAC (4.92 mm) and CAA (3.25 mm). The PIN (3.85 mm), ANR (3.49 mm), CAA (3.25 mm) accessions showed short peduncle characteristics, BER (4.30 mm) and MAQ (4.18 mm) and MAC (4.92 mm) and ANÃ (4.75 mm) were classified as long. This character is directly related to the size of the fruit and its persistence. Therefore, the PIN access presented good characteristics with large fruits and short peduncles providing their introduction in an improvement program.
Costa, Bentes, Lopes, Álves, and Viana Júnior (2015), make references to studies with peppers in which the characteristic persistence of fruit in peduncle or pedicel is very important in production. Fruits that are not persistent when ripe are more easily detached and easier to harvest but are also easily knocked down by heavy rains and wind causing production losses. The genetic improvement for cultivars with good characteristics should seek fruits that have peduncles from small to intermediates that are not easily knocked over, but which are easily detached at harvest time (Fonseca, R. Lopes, Barros, M. Lopes, & Ferreira, 2008) .
The evaluation of seed length (LS) and seed width characteristics showed little variability, with variation between MAC (4.40 mm) and PIN (4.27 mm); and BER (3.59 mm), ANR (3.68 mm) CAA (3.70 mm) ANÃ (3.73 mm) and MAQ (3.78 mm). Due to the low variability observed, a new arrangement was proposed with the classification of short, medium and long seeds (Table 1) . This was observed in the characteristic seed width (LS), where variation occurred between MAQ (3.02 mm), MAC (2.85 mm) and PIN (2.63 mm); and BER (2.20 mm), ANÃ (2.31 mm) and ANR (2.38 mm). Due to the importance of these descriptors for the agronomic distinction of the accessions, a new arrangement was proposed, with the seeds classified as narrow, medium and wide (Table  1) .
The accessions that present good characteristics for future crosses are MAQ, MAC, PIN, being these seeds classified in medium and long lengths, and medium and wide widths. The values of length and width of seeds found in this research corroborate the classification made by Kissmann and Groth (2000) , where it describes the malve seeds with 4.2 to 4.3 mm in length by 2.6 to 2.8 mm of width. The mallow is a species that propagates vegetatively and by seeds, however, assessing the physical characteristics of these seeds is not only important for propagation, but also for the sizing and regulation of the machines for the beneficiation process.
The evaluated accessions were not characterized as to the production of seeds due to adverse events in the field. Regarding the utilization of the agronomic characteristics evaluated, they showed a considerable variability among the accessions studied. Leaves, flowers and fruits, presented marked and differentiable characteristics and are commonly used for the distinction of varieties. In this way, the use of these descriptors is valid for the characterization of the species, allowing the possibility of introducing new descriptors in future works. Chart 1 shows the proposed descriptors for the characterization of the mallow. Note. PH: plant height, SD: stem diameter, CL: crown length, LLE: leaf length, WL: leaf width, LP1: length of the petiole, LP2: length of the petal, WP: width of the petal, LB: length of the bracts, WB: width of the bract, FD: fruit diameter, LPE: length of the peduncle, LS: length of the seed, WS: width of the seed.
Genetic Parameters of the Descriptors
In relation to the estimated genetic parameters, the presence of genetic variation coefficient (GVC) values higher than 10% was verified for most of the characteristics evaluated, especially the characteristic petiole length (LW) with a value equal to 24.74% (Table 4 ). Note. CGV%: coefficient of genetic variation, CGV /CEV: relationship between the coefficient of genetic variation and the coefficient of variation of the experiment e Inh 2 %: Inheritability
The CGG estimates presented by the fruit diameter (FD), with a value of 2.07%, petal length (CL) with 4.70%, bracts length (LB) with 5.78%, stem diameter (SD ) with 7.62% and seed length (LS), with values equal to 8.10%, presented moderate estimates. The superiority of genetic variability (CGV) against environmental variability (CEV) indicates that the performance of the parents was determined by their genotypes, as evidenced by the CGV/CEV > 1 values, as well as by their high heritability coefficients (Inh 2 ), which ranged from 74.95% to 98.71% (Table 4 ). The exception was observed for seed width (WS) with a value equal to 0.86, but without, once, that the value is close to one (1). The GVC and CGV/CEV ratio are parameters used in the quantification of genetic variability when it is desired to determine the potential of a population for breeding purposes. The CGG gives an idea of the proportionality of the gain in relation to the mean, and the CGV/CEV > 1 ratio indicates a favorable condition for selection and a good perspective of genetic gain (Araújo et al., 2014; Carvalho et al., 2017) . The heritability expresses the reliability of the phenotypic value as an estimator of the genotypic value, so that the greater the heritability, the greater should be the gain with the selection (Falconer & Mackay, 1996; Carvalho et al., 2015; Carvalho et al., 2017) .
Grouping of Quantitative Data
In order to perform the grouping analysis based on the quantitative traits, a dissimilarity matrix was generated (Table 5 ) obtained by the Mahalanobis genetic distance, from which the dendrogram was generated by the UPGMA hierarchical method (Figure 1 ). The flowers of mallow are very sensitive to the touch, due to the occurrence of starry trichomes on all surface (abaxial and adaxial) of the petal, making it difficult to handle. A striking feature is the closure of the flower in a short time, when removed from the plant. Although there are difficulties in its management, it was the characteristic that presented the greatest relative contribution (42%) among the accessions (Table 6) , demonstrating a great deal of genetic variability among the genotypes.
Conclusion
(1) The characterization based on multicategoric descriptors contributed to the differentiation of the seven accessions of mallow studied, being thus proposed 14 agronomic descriptors for the mallow.
(2) Different groups were formed according to the multivariate analysis, with the recommendation of crosses between the accesses ANÃ/MAC, ANÃ/MAQ and PIN/BER. The intrinsic characteristics among the genotypes are quite promising for a selection work.
